Demonstration of a rhodopsin-retinochrome system in the stalk eye of a marine gastropod, Onchidium, by immunohistochemistry.
The stalk eye of Onchidium sp. (Gastropoda, Mollusca) is the principal photoreceptor in a multiple photoreceptive system that consists of the stalk and dorsal eyes, dermal photoreceptor cells, and photosensitive neurons. To examine the localization of photopigments, the stalk eyes were immunostained with specific antibodies to rhodopsin, retinochrome, and retinal-binding protein (RALBP), which had been generated against squid retinal proteins. The retina of the stalk eye was divided into villous, pigmented, somatic, and neural layers. It was comprised mainly of two types of visual and pigmented supportive cells. The type 1 visual (VC1) cell was characterized by well-developed microvilli on its apical protrusion and photic vesicles in the cytoplasm. The photic vesicles were specifically blackened by prolonged osmification. The type 2 visual (VC2) cell had less numerous, shorter microvilli on its concave apical surface and lacked photic vesicles. The anti-squid rhodopsin antiserum was localized specifically to the villous layer that corresponded to the VC1 microvilli. With the anti-retinochrome peptide antibody, the somatic layer showed specific but patchy, positive staining that corresponded to the cytoplasm of the VC1 cells. Because the photic vesicles are known to contain retinochrome, these results indicate that this retinochrome is localized in the VC1 cytoplasm. Anti-RALBP antibody stained the supranuclear cytoplasm to the distal cytoplasm of VC1 cells. This is the first demonstration of the localization of RALBP in the Gastropoda Onchidium stalk eye. In squid retina that were immunostained as positive controls, the anti-rhodopsin antibody stained rhabdomeric microvilli, the anti-retinochrome antibody stained the inner segment and the basal region of the outer segment, and the anti-RALBP antibody stained the outer and inner segments, respectively. These results suggest that the rhodopsin-retinochrome system that has been established in cephalopod eyes is present in the Onchidium stalk eye.